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General
The solvents (DCM, pentane, methanol, ethanol, ethyl acetate, and diethyl ether) were distilled before use. Melting points were determined on an electrothermal capillary melting point apparatus without correcting. The purified compounds were obtained by column chromatography. 1 H NMR and 13 C NMR spectra were recorded on a Varian Mercury 300 and a Varian VNMRS 600 spectrometer (300 and 600 MHz and 75 and 150 MHz, respectively) in CDCl 3 . Chemical shifts (δ) are reported in parts per million (ppm) using TMS as internal standard. Mass spectra were recorded on a Finnigan SSQ 7000 spectrometer and HRMS spectra on a Thermo Scientific LTQ Orbitrap XL spectrometer. Elemental analyses were performed on an Elementar Vario EL instrument. 
S2

Overview of the synthetic routes towards 2 and 3
Synthetic Procedures
Bis(4-nitrophenyl)sulfane (5) 1 4-Nitrobromobenzene (4, 10.1 g, 50 mmol) was dissolved in DMF (50 mL), and the mixture was heated to 110 C. Next, a solution of Na 2 S (2.93 g, 37.5 mmol) and sulfur (1.20 g, 37.5 mmol) in H 2 O/DMF (20 mL / 10 mL) was added dropwise to the hot solution. The mixture was stirred for 3 h at this temperature. After cooling to room temperature, water (150 mL) was added. When the precipitation was complete (ca. 0.5 h), the mixture was filtered. The yellow solid was recrystallized from AcOH to give 5.45 g (79%) of product 5. Sulfide 5 (6.63 g, 24 mmol) was dissolved in a mixture of ethanol (40 mL) and H 2 O (10 mL). Then, iron powder (1.35 g, 241 mmol) and conc. HCl (0.14 mL) were added. The mixture was heated to reflux, and the reaction was monitored by the TLC. When the starting material was consumed (3 h), the reaction mixture was cooled to room temperature. After filtration through celite 545, the residues was washed by ethanol. Then, the combined organic phases were dried over MgSO 4 . Purification by the column (pentane/ EtOAc = 2 / 1 to the EtOAc) gave 4.31 g (83%) of 6 as a yellow solid. Under argon, acetic anhydride (12.5 mL, 17.3 mmol) was added to the solution of bis-aniline 6 (1.56 g, 7.2 mmol) in dry DCM (10 mL). The reaction mixture was stirred at room temperature and monitored by TLC. After the starting material was consumed (ca. 16 h), the reaction mixture was dissolved in DCM (150 mL), and the organic layer was washed with sat. Na 2 CO 3 and dried over MgSO4. Then, the solvent was removed under reduced pressure. The product was purified by flash chromatography with ethyl acetate / pentane = 2 / 1 to ethyl acetate to give 1.38 g (64%) of 8 as a pale solid. 
N-Cyano-4,4´-acetamidodiphenylsulfilimine (9)
4 To a solution of N,N´-[4,4´-thiobis(4,1-phenylene)]diacetamide (8, 0.601g, 2 mmol) in DMF (10 mL) was added PhI(OAc)2 (0.709 g, 2.2 mmol) and NH2CN (0.126 g, 3 mmol). The reaction mixture was stirred at 0 o C for 30 min and then warmed to room temperature. The product formation was monitored by TLC. When the conversion of the starting material stopped, the reaction mixture was diluted in water (50 mL) and extracted by DCM (4 30 mL). The combined organic layers were washed with sat. NaHCO 3 , water and brine and dried over MgSO 4 . The product was purified by column chromatography using EtOAc to DCM / methanol = 10 / 1 to give 0.32 g (47%) of 9 as a pale solid. M.p. 232.4-233.7 o C. 1 H NMR (400 MHz, DMSO-d 6 ) δ = 10.39 (s, 2H), 7.84-7.81 (m, 4H), 7.70-7.66 (m, 4H); 13 C NMR (100 MHz, DMSO-d 6 ) δ =169. 2, 143.3, 128.6, 128.5, 120.3, 119.8, 24 
N-Cyano-4,4´-acetamidodiphenylsulfoximine (10)
To a stirred solution of N-cyano-4,4´-acetamidodiphenylsulfilimine (9, 0.602 g, 1.77 mmol) in MeOH (20 mL) was added K2CO3 (0.736 g, 5.33 mmol,) and m-CPBA (0.46 g, 2.66 mmol) at 0 o C. The mixture was stirred at room temperature until the starting material was consumed (6 h). Then, the solvent was removed under reduced pressure. Water (20 mL) was added and the resulting mixture was extracted by DCM (4 20 mL). The organic layer was dried over MgSO 4 . The product was purified by flash column chromatography using EtOAc to give 0.492 g (78%) of 
4,4´-Diaminodiphenylsulfoximine (2)
5
To the solution of N-cyano-4,4´-acetamidodiphenylsulfoximine (10, 0.356 g, 1 mmol) in ethanol (10 mL), con. HCl (3 mL) was added. Then the mixture was refluxed 4 h. After cooling to room temperature the pH was adjusted to 8 using a saturated aqueous solution of Na 2 CO 3 . Then, the mixture was extracted with EtOAc (4 x 15 mL). The organic layers were combined and dried over MgSO4. The product was purified by flash column chromatography using DCM / methanol = 20 / 1 to give 0.211 g (85%) of 2 as a white solid. M. 
2, 2´-[4, 4´-Thiobis(4,1-phenylene)]diisoindoline-1,3-dione (11)
To the solution of 4-(4-aminophenylthio)benzenamine (6, 0.433 g, 2 mmol) in AcOH (10 mL) phthalic anhydride (0.326 g, 2.2 mmol) was added. The mixture was heated to reflux overnight. After cooling to room temperature the solvent was removed under reduced pressure. The residue was dispersed in water (10 mL) and filtered. Recrystallization from ethanol gave 0.753 g (79%) of 2,2´-[4,4´-thiobis(4,1-phenylene)]diisoindoline-1,3-dione (11) 
N-Cyano-4,4´-diaminodiphenylsulfilimine (3)
To a solution of 2, 2´-[4, 4´-thiobis(4,1-phenylene)]diisoindoline-1,3-dione (11, 0.477 g, 1 mmol) in DMF (10 mL) PhI(OAc)2 (0.354 g, 1.1 mmol) and NH2CN (0.63 g, 1.5 mmol) were added. The reaction mixture was stirred at 0 o C for 30 min and then warmed to room temperature. The product formation was monitored by TLC. When the conversion of the starting material stopped, the reaction mixture was diluted in water (30 mL) and extracted by DCM (4 20 mL). The combined organic layers were washed with sat. NaHCO 3 , water and brine and dried over MgSO 4 . Then, the solvent was removed under reduced pressure (to give a crude of compound 12). The residue was dissolved in ethanol (10 mL), and hydrazine monhydrate (5 mL, 60%) was added. The reaction mixture was allowed to stir at room temperature overnight. Then, H 2 O (50 mL) was added and the mixture was extracted with ethylacetate (4 x 15 mL). The combined organic layers were dried over MgSO4, and flash column chromatography using DCM / Methanol = 30 / 1 afforded 0.083 g (32%) of 3 as a white solid. M. 
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COX-1/2 inhibition studies
The assays were performed by Ricerca Biosciences, Chicago, USA. 
